Objective: To develop and test a questionnaire for measuring quality of life in patients with craniocervical dystonia. Methods: A 29-item pool was developed based on semi-structured interviews of patients with cervical dystonia (CD) and blepharospasm (BSP). This preliminary questionnaire was administered to 203 consecutive patients with CD and BSP from Austrian dystonia and botulinum toxin outpatient clinics. For scale generation, a combination of exploratory factor and cluster analysis was applied. This resulted in the 24-item version of the instrument (CDQ-24) based on five subscales: Stigma, Emotional wellbeing, Pain, Activities of daily living, and Social/family life. The validity and reliability of the CDQ-24 was assessed in 231 consecutive patients with CD and BSP different from those examined with the preliminary questionnaire. This second survey included the CDQ-24, a generic QoL instrument (SF-36) and clinical rating scales. Sensitivity to change was analysed in 51 previously untreated (de novo) patients four weeks and one year following the first botulinum toxin treatment. Results: Internal consistency reliability was satisfactory for all subscales, with values of Cronbach's a ranging from 0.77 to 0.89. The CDQ-24 subscales showed moderate to high correlations with those SF-36 subscales measuring similar aspects (Pearson's correlation r = 0.50-0.73; p,0.001, each). Sensitivity to change was confirmed by highly significant improvements of all CDQ-24 subscores in the de novo patients from baseline to four week follow up. One year follow up data revealed a stable improvement. Conclusion: The CDQ-24 is the first fully validated and disease specific questionnaire to evaluate quality of life of patients with cervical dystonia and blepharospasm and we propose its use in clinical trials as well as in daily clinical practice.
INTRODUCTION
Primary dystonia is one of the most prevalent movement disorders with a minimum prevalence of 98 per 100 000 according to a recent population based survey. 1 Cervical dystonia (CD) and blepharospasm (BSP) are the most common forms and account for about 75% of cases with primary focal dystonia. 2 Patients with craniocervical dystonia face a lifetime of chronic visible disability 3 and previous studies have demonstrated impaired health related quality of life (HR-QoL) in patients with CD [4] [5] [6] [7] [8] [9] and BSP. 8 9 The generic HR-QoL measures used in these studies consistently demonstrated lower physical and mental QoL scores in craniocervical dystonia compared with healthy controls. While generic QoL instruments compare outcomes across different populations they do not measure specific problems of diagnostic groups. 10 A recently published study revealed that QoL in patients with CD is mainly predicted by factors such as self esteem, self deprecation, social participation, social support, stigma, anxiety, and depression in addition to disease severity and response to botulinum toxin 11 -all of which are not addressed by a generic QoL instrument.
The purpose of this study was to develop a disease specific instrument to measure the QoL of patients with craniocervical dystonia and to test its reliability and validity. The instrument was to be particularly relevant to patients with craniocervical dystonia and sensitive to assess functional health and treatment effects in clinical trials and in daily clinical practice.
METHODS
A three stage strategy was used to develop and test the 24-item Craniocervical Dystonia Questionnaire (CDQ-24) according to Peto et al.
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Stage I: Item generation Exploratory semi-structured interviews were carried out with 20 patients (CD, n = 10; BSP, n = 10) by a neuropsychologist (TB). Patients were asked to indicate relevant aspects of life adversely affected by dystonia. Based on these data, a team of neurologists and psychologists developed a preliminary 29-item questionnaire.
Stage II: Item reduction and scale generation The preliminary 29-item questionnaire was administered to 203 consecutive patients (mean (SD) age 56 (12), 36% male) with CD (56%) and BSP (44%) from Austrian dystonia and botulinum toxin outpatient clinics (see appendix 1). For scale generation, a combination of exploratory factor analysis (principal components method with varimax rotation) and cluster analysis was applied. As the factor analysis solutions studied (4, 5, and 6 factors, as suggested by the ''scree'' criterion) 13 gave rise to a very large first factor, cluster analysis (K-means item clustering) was employed to arrive at a more meaningful and tractable set of subscales. This resulted in a scale with five domains: stigma (nine items), emotional wellbeing (five items), pain (three items), activities of daily living (ADL; seven items), and social/family life (four items)-one item did not match with any of the five domains. Internal consistency was satisfactory for all preliminary subscales (a.0.7 each). In the subsequent item reduction phase, five of the original items that met at least one of the following criteria were omitted: (i) strong ceiling and floor effects, (ii) low internal consistency with the other items of a subscale, or (iiI) redundancy within a subscale. This resulted in the final 24-item version of the instrument (CDQ-24) (see appendix 1) based on five subscales: N Stigma (questions 7, 8, 9, 10, 18, 22) N Emotional wellbeing (questions 11, 12, 13, 14, 15) N Pain (questions 4, 5, 21) N ADL (questions 1, 2, 3, 6, 19, 20) N Social/family life (questions 16, 17, 23, 24) Each item consists of five statements representing increasing severity of impairment, scored from 0 to 4. Subjects were instructed to indicate how they felt during the past two weeks because of dystonia by selecting one of the five statements for each item. In order to obtain comparable scores for the individual subscales, the raw subscores ( = sum of the individual item scores) were linearly transformed to a 0-100 scale, where a score of 0 indicates the best and a score of 100 the worst possible QoL.
Stage III: Testing the CDQ-24
The validity and reliability of the CDQ-24 was assessed in a second study of 231 consecutive patients with cranial and cervical dystonia ( 14 and clinical rating scales for CD and BSP. The severity of CD was assessed by the Tsui scale, which measures the severity and duration of head deviation, shoulder elevation, and head tremor/jerks. 15 In addition, neck pain was rated on a four point scale (absent, mild, moderate, severe). 16 The severity of BSP was assessed by the treating physician on a global impression scale (0-4) . 17 
Reliability properties
The internal consistency of the subscales was quantified by Cronbach's a in the total sample of 231 patients. Test-retest reliability was evaluated in 51 previously untreated (de novo) patients by intraclass correlation coefficients.
Construct validity
The convergent validity of the CDQ-24 with the SF-36 was assessed in all 231 patients by investigating Pearson's correlation matrix CDQ-246SF-36. We hypothesised that correlations between corresponding subscales of the two instruments would be at least moderately high (r 0.5-0.7), while correlations between not well matching pairs of subscales would be lower. 18 Discriminant validity was assessed by relating CDQ-24 subscales to clinical scoresfor example, Tsui score. Due to the ordinal structure of these variables Spearman's rank correlations were used. In order to check the dimensional structure of the CDQ-24 obtained in the item reduction and scale generation stage (II), a factor analysis (principal components method, varimax rotation) was performed.
Sensitivity to change (four weeks and one year data)
Sensitivity to change was analysed in all de novo patients four weeks following the first botulinum toxin (BTX) injection by determining the effect size of the change between baseline and post-treatment CDQ-24 scores, defined as the difference of baseline and post-treatment means divided by the standard deviation at baseline. 19 In addition, sensitivity to change was assessed after one year of repetitive three monthly BTX injections in all de novo patients.
RESULTS
A total of 231 consecutive patients with CD (60%) and BSP (40%) were included in the third phase of the study (Stage III). Patient characteristics are shown in table 1. Except for age, there were no significant differences in patient characteristics between CD and BSP. Fifty one patients with craniocervical dystonia (22%) were newly diagnosed (de novo) and had never received BTX treatment before.
Descriptive statistics
Descriptive statistics of the CDQ-24 subscales assessed at baseline are displayed in table 2, both for the total sample and for CD and BSP separately. Patients with BSP showed better HR-QoL (lower scores) in the subscales for ''pain'' (p,0.001) and ''stigma'' (p = 0.01) compared with patients with CD. There were no relevant ceiling effects and a considerable floor effect was only observed in one domain (social/family life).
Reliability properties
Internal consistency reliability was satisfactory for all subscales, with values of Cronbach's a ranging from 0.77 to 0.89 (table 2) . Test-retest reliability was generally high; 
Dimensional structure of the CDQ-24
A factor analysis performed on all patients who completed the CDQ-24 gave rise to a five factor model according to the eigenvalue criterion (cut-off value 1); this model explained 67.9% of the total variance. With only two exceptions (two items of the ADL subscale) the allocation of all 24 items to the factors-as suggested by their loadings-coincided with the previously defined domain structure of the instrument. The single two items with suboptimal assignment to the ADL subscale showed fairly high side loadings (r = 0.38 and 0.39) on the factor ADL. Overall, a confirmation of the hypothesised domain structure of the instrument was obtained.
Sensitivity to change (four weeks and one year data)
The CDQ-24 scores at baseline and four weeks following the first BTX treatment in de novo patients are shown in table 3; 
DISCUSSION
The CDQ-24 was developed as a disease specific QoL questionnaire that addresses the perceptions and concerns of patients with craniocervical dystonia including CD and BSP. Our results indicate that the CDQ-24 meets important clinimetric requirements such as reliability, validity, and sensitivity to change. We therefore propose its use in clinical trials as well as in daily clinical practice. The content of the questionnaire addresses the special concerns of patients with craniocervical dystonia and includes all the relevant determinants of QoL in people with CD as recently established by the Epidemiological Study of Dystonia in Europe (ESDE) collaborative group. 11 Convergent validity was assessed in a large sample of 231 consecutive patients with CD and BSP by means of correlations of subscales of the CDQ-24 with those subscales of the SF-36 that measure related experiences. As outlined above, all CDQ-24 subscales demonstrate good convergent validity for patients with craniocervical dystonia.
The SF-36 is a generic HR-QoL measure that has undergone considerable amount of testing for reliability and validity, 20 21 and previous studies have demonstrated impaired HR-QoL in patients with craniocervical dystonia using the SF-36. 8 9 However, these studies indicate that the therapeutic efficacy of BTX therapy is only partially reflected by the SF-36. Apparently, generic scales such as the SF-36 can only provide information on the impact of the disease in relation to published norms. The CDQ-24 on the other hand can be used to evaluate the impact of the disease on areas not covered by generic measures which are of considerable concern to patients with craniocervical dystonia.
The CDQ-24 also showed good reliability properties. For both reliability measures used, internal consistency and testretest reliability, the criteria for good scale performance were satisfied by all subscales of the instrument. 22 The sensitivity to change of the CDQ-24 was examined in a large group of ''de novo'' patients with craniocervical dystonia who had never received BTX before. These de novo patients were reassessed four weeks and one year following regular BTX treatment and demonstrated highly significant improvements of the CDQ-24 total score at both times (see table 3 and fig 1) . The largest effect size was obtained in the stigma subscale. Some or severe perceived stigma is present in the majority of patients with cervical dystonia and was found to severely affect social, private and working lives. 23 Notably, no correlations between changes in the stigma or any other CDQ-24 subscale and changes of clinical rating scales were observed at both follow up investigations (four weeks and 12 months). These results indicate that the CDQ-24 is able to capture changes in patients' wellbeing which are not reflected in clinical rating scales of dystonia severity. In addition, the present study provides evidence for excellent responsiveness of the CDQ-24 to treatment induced changes, which appears to be superior to generic instruments like the SF-36. 9 In conclusion, the CDQ-24 is an appropriate, validated and useful tool to assess QoL in clinical trials and in daily clinical practice. The CDQ-24 appears to be sensitive to changes that matter to patients but are not the primary focus of clinicians' assessment which makes the instrument an important addition to clinical outcome measures. N not at all/slightly/moderately/severely/very severely 24. Has your Dystonia negatively affected the relationship with your partner?
